Involvement of hypoxia and inflammation in early pregnancy loss mediated by Shiga toxin type 2.
Symptomatic or asymptomatic Shiga toxin producing Escherichia coli (STEC) infections during early pregnancy may cause maternal or fetal damage mediated by Shiga toxin type 2 (Stx2). The aim of this study is to elucidate the mechanisms responsible for early pregnancy loss in rats treated with Stx2. Sprague Dawley pregnant rats were intraperitoneally injected at day 8 of gestation with a sublethal dose (0.5 ng of Stx2/g of total body weight, 250 μl) of purified Stx2. Control rats were injected with the same volume of PBS. The expression of globotriaosylceramide (Gb3) glycosphingolipid receptor for Stx2 was evaluated by thin-layer chromatography (TLC). Regions of hypoxia in decidual tissue were determined by pimonidazole immunohistochemistry and vascular endothelial growth factor (VEGF) expression by Western blot and immunohistochemistry. Tumor necrosis factor-alpha (TNF-α) levels in serum and decidual tissue were evaluated by ELISA. Serum progesterone levels were determined by RIA. Decidual tissue from both, control and Stx2-treated rats showed similar expression of Gb3 receptor. Intrauterine growth restriction was observed in Stx2-treated rats, associated with hypoxia and an increase of decidual TNF-α levels. Decrease of serum progesterone levels and decidual VEGF expression were also demonstrated. Our findings indicate that Stx2 reaches the uteroplacental unit, binds Gb3 and triggers damage in decidual tissue. Poor oxygen supply accompanied with damage in the uteroplacental unit and inflammation could be responsible for the early pregnancy loss. Decrease in the pregnancy protective factors, serum progesterone and local VEGF, may contribute to the pregnancy loss.